Does spatial language influence how people think about space? To address this question, we observed children who did not know a conventional language, and tested their performance on nonlinguistic spatial tasks. We studied deaf children living in Istanbul whose hearing losses prevented them from acquiring speech and whose hearing parents had not exposed them to sign. Lacking a conventional language, the children used gestures, called homesign s, to communicate . In Study 1, we asked whether homesigners used gesture to convey spatial relations, and found that they did not. In Study 2, we tested a new group of homesigners on a Spatial Mapping Task, and found that they performed significantly worse than hearing Turkish children who were matched to the deaf childre n on another cognitive task. The absence of spatial language thus went hand-in-hand with poor performance on the nonlinguistic spatial task, pointing to the importance of spatial language in thinking about space.
Introduction
Learning to represent and reason about space is crucial to children's cognitive development. A body of recent evidence suggests that human representat ions of space and its developmen t are influenced by the way in which space is codified in the language people learn (Bowerman, 1996; Haun, Rapold, Call, Janzen, & Levinson, 2006; Hermer-Vasquez, Spelke, & Katsnelson, 1999; Levinson, 2003; Loewenstein & Gentner, 2005; Majid, Bowerman, Kita, Haun, & Levinson, 2004 ) . However, this research remains controversial (Li & Gleitman, 2002 ; for reviews, see Gentner & Goldin-Mea dow, 2003; Gleitman & Papafragou, 2005; Gumperz & Levinson, 1996; Malt & Wolff, 2010 ). Here we address this issue in a novel way by investigatin g nonlinguistic spatial skills in deaf children who have not been exposed to a conventional language, and comparing their skills to those of cognitively-match ed hearing children who have learned a conventional language.
Much of the evidence for effects of spatial language on spatial cognition comes from developmental research suggesting that learning spatial language invites children to form correspond ing conceptu al representation s of space. This work is consistent with the ''cognitive tool kit'' view-that language provides symbolic systems that potentiate new ways to represent and reason about the world. On this account, language augments, but does not replace, other kinds of representat ions, such as modalityspecific representat ions (Frank, Everett, Fedorenko, & Gibson, 2008; Gentner, 2003 Gentner, , 2010 Gentner & Christie, 2010 ) .
If the language we speak provides us with cognitive tools, then it should be possible to observe this influence as children acquire their language. There is, in fact, evi-0010-0277/$ -see front matter Ó 2013 Elsevier B.V. All rights reserved. http://dx.doi.org/10.1016/j.cognition.2013.01.003
